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CASE REPORT
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Abstract 

Background:  Inflammatory myositis, such as dermatomyositis, is sometimes complicated by cancer and is recog-
nized as cancer-associated myositis. Although some autoimmune antibodies are considered to be involved in the 
development of myositis in cancer patients, the precise mechanism has not been clarified. The findings of the present 
case shed light on the mechanism by which anti-transcriptional intermediary factor 1 (TIF1)-γ Ab was produced and 
the pathogenesis of cancer-associated myositis.

Case presentation:  We describe a case of dermatomyositis that developed in a 67-year-old man who had been 
diagnosed with small cell lung cancer of clinical T4N3M0 stage IIIB/limited disease during treatment. He received 
systemic chemotherapy and radiation therapy, and dermatomyositis developed along with a significant decrease in 
tumor size. TIF1-γ Ab, which is one of the myositis-specific antibodies, was found to be seroconverted. In addition, 
immunohistochemical analysis showed that cancer cells were positive for the TIF1-γ antigen.

Conclusion:  The findings of the present case suggest that transcriptional intermediary factor 1-γ, which is released 
from tumor cells, induces the production of TIF1-γ Ab, leading to the development of dermatomyositis.
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Background
Idiopathic inflammatory myopathies such as polymyosi-
tis and dermatomyositis have been reported to be asso-
ciated with malignant tumors [1, 2]. In patients with 
cancer-associated myositis (CAM), anti-transcriptional 
intermediary factor 1 (TIF1)-γ Ab is frequently found in 

the serum, suggesting a relationship between the anti-
body and CAM [3]. However, the mechanism by which 
TIF1-γ Ab is involved in the pathogenesis of CAM has 
yet to be clarified. In this report, we describe the devel-
opment of dermatomyositis accompanied by TIF1-γ Ab 
seroconversion after cancer therapy in a patient with 
small cell lung cancer. Immunohistochemical analysis 
demonstrated that tumor cells expressed the TIF1-γ anti-
gen. These findings suggest that the release of antigens 
from tumor cells is involved in TIF1-γ Ab seroconver-
sion, which causes the development of dermatomyositis.
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Case presentation
A 67-year-old man with a smoking history of 55 pack-
years was diagnosed with small cell lung cancer of clini-
cal T4N3M0 stage IIIB/limited disease and received 
systemic chemotherapy with carboplatin and etoposide. 
After one course of treatment, tumor size increased, and 
we clinically judged the enlargement as progressive dis-
ease. Although radiation therapy was started, irradiation 
was terminated at 22 Gy in the middle of therapy due to 
a significant decrease in performance status. However, a 
significant decrease in tumor size was observed 4 weeks 
after the termination of irradiation (Fig.  1). He had no 
relevant medical, familial, or psycho-social history, 
including genetic information. However, a rash devel-
oped mainly in the precordial region and spread to the 
entire body (Additional file 1: Figure S1A–D) around that 
time. Fever, myalgia symptoms and a marked elevation in 
the levels of serum muscle enzymes were observed. The 
development of inflammatory myositis, such as polymy-
ositis, was considered. His serum was positive for anti-
nuclear antibodies (1:320, speckled pattern) but negative 
for myositis-related antibodies except TIF1-γ Ab (133 
index, MESACAP Reference < 32 index). The patient was 
finally diagnosed as having dermatomyositis with TIF1-γ 
Ab. Intravenous immunoglobulin (20  g/day for 5  days) 
and methylprednisolone pulse therapy (1000 mg/day for 
3  days) was administered, and the symptoms gradually 
improved with a decrease in the TIF1-γ Ab titer (111 and 
84 indices at one and three months after the development 
of dermatomyositis, respectively). No adverse or unantic-
ipated events occurred. Immunohistochemical analysis 
showed that cancer cells in the mediastinal lymph nodes 

that were resected during bronchoscopy at the time of 
diagnosis (Fig. 2A) were positive for the TIF1-γ antigen 
(Fig.  2B). In addition, the TIF1-γ Ab level in the serum 

Fig. 1  A tumor shadow was observed in the left hilum during the first visit to our department. Chemotherapy and radiotherapy were performed 
but terminated due to a decrease in performance status. The patient received no aggressive therapy, but the size of the tumor gradually decreased 
over one month. PD, progressive disease; BSC, best supportive care

Fig. 2  Mediastinal lymph node resected during bronchoscopy. 
Hematoxylin and eosin staining (A, ×100) and TIF1-γ immunostaining 
(B, ×100) at the time of diagnosis of lung cancer. TIF1-γ staining was 
strongly positive in the nucleus of tumor cells. Scale bar = 100 μm. 
The sections were observed with a microscope: BX53 (OLYMPUS, 
Tokyo, Japan), lenses: UPLNFL10×2 (OLYMPUS, Tokyo, Japan), a 
camera: DP22 (OLYMPUS, Tokyo Japan), and a photo system: DP2-SAL 
(OLYMPUS, Tokyo Japan)
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that was collected one month before admission was 
within the normal limit (6 index).

Discussion and conclusions
TIF1-γ was first reported by Venturini et  al. in 1999 
[4], and is one of the four TIF1 family members, 
which include TIF1α, TIF1β, TIF1-γ, and TIF1δ. Nor-
mal tissues, such as the skeletal muscle and skin, have 
been reported to express the TIF1-γ protein, which is 
involved in transcriptional regulation, cell prolifera-
tion, apoptosis, and carcinogenesis [1, 5]. Regarding 
cancers, although TIF1-γ is reported to act as both a 
tumor suppressor and tumor promotor depending on 
the cancer type [6], it is considered to be a tumor sup-
pressor in most tumors, such as non-small cell lung 
cancer [7]. TIF1-γ Ab is an autoantibody that directly 
reacts with TIF1 and is frequently found in adult der-
matomyositis patients with cancer [1, 8]. Interestingly, 
it has been reported that cancer in patients with TIF1-γ 
Ab positivity is exclusively diagnosed within 3  years 
before or 2.5  years following the diagnosis of myositis 
[9]. In addition, Aritomi et al. reported a small cell lung 
cancer patient with TIF1-γ Ab positivity who devel-
oped dermatomyositis after successful chemoradio-
therapy [10]. Although the clinical course of Anitomi’s 
case is similar to that of our patient, their patient was 
already positive for TIF1-γ Ab. The exact mechanisms 
underlying the pathological condition in dermatomy-
ositis complicated by malignant tumor have not been 
clarified; however, the mutated TIF1-γ protein in the 
tumor tissue may become the target of an autoimmune 
reaction that leads to the production of TIF1-γ Ab. In 
addition, the overexpression of self-antigens in tumor 
cells leads to abnormal processing and cleavage of anti-
genic proteins. Epitopes that are not normally exposed 
are induced and affect the immune system, disrupting 
immune tolerance and inducing TIF1-γ Ab production 
and autoimmunity to muscle and other tissues. It has 
been reported that in patients with TIF1-γ Ab positiv-
ity, TIF1-γ is highly expressed in the tumor, muscle and 
skin, and gene alterations such as mutation of the TIF1 
gene and loss of heterozygosity are increased in the 
tumor [8, 11]. Moreover, TIF1-γ forms a complex with 
Smad 2/3, which induces Smad 2/3-dependent differen-
tiation of Fox3-positive regulatory T cells and natural 
killer T cells. In the present case, the TIF1-γ protein 
was present in the nucleus of tumor cells in mediasti-
nal lymph node tissue collected before the onset of der-
matomyositis. Although we did not analyze whether 
the TIF1-γ protein was mutated, it is possible that the 
decrease in the tumor burden induced by treatment 
caused the release and exposure of a great amount of 

the TIF1-γ protein, failure of immune tolerance, induc-
tion of anti-TIF1-γ antibody production, and reac-
tion of anti-TIF1-γ antibody with the TIF1-γ protein, 
which is expressed in the skin and muscle, resulting 
in the development of dermatomyositis. The finding 
of TIF1-γ Ab seroconversion just before the develop-
ment of dermatomyositis in the present case supports 
our hypothesis. This case report has some limitations. 
First, the results in this case report are from the sole 
case. Second, we did not confirm an increase in the 
TIF1-γ protein level in the serum after the significant 
decrease in tumor size in the patient. Third, the pres-
ence of a mutated TIF1-γ protein in the tumor tissue 
was not analyzed. Finally, we did not compare the lev-
els of the TIF1-γ protein in the serum and tumor tis-
sues between patients with small cell carcinoma with 
and without dermatomyositis development. However, 
to our knowledge, this is the first report of TIF1-γ Ab 
seroconversion during chemotherapy followed by the 
development of dermatomyositis in a patient with lung 
cancer. The findings of the present case shed light on 
the mechanism by which anti-transcriptional interme-
diary factor 1-γ antibody was produced and the patho-
genesis of cancer-associated myositis.
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Additional file 1: Figure S1. Skin findings at the onset of dermatomyosi-
tis. Erythema was observed on the face, cheeks, hair, and pinna (A). Exten-
sive erythema, which exhibited ulceration in the central area, was found in 
the left precordial area (B) and on the back (C). Periungual inflammation, 
hemorrhagic spots, erythema and ulcers mainly on the back of the hand 
were observed (D).

Acknowledgements
Not applicable.

Author contributions
YT and YSa designed the study and wrote the manuscript. YSa, TN, RT, TK, NW, 
MS, MR, JM, YSu, HM and KK managed the patient. YSa, TN, NW, MR and KK 
performed the bronchoscopy. SY and YH performed immunochemical analy-
sis and interpreted the results. All authors contributed to data collection. YSh 
supervised the work. All authors substantively revised the draft and agreed 
both to be personally accountable for the authors’ own contributions and to 
ensure that questions related to the accuracy or integrity of any part of the 
work were appropriately investigated. All authors read and approved the final 
manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sector.

https://doi.org/10.1186/s12890-022-01974-4
https://doi.org/10.1186/s12890-022-01974-4


Page 4 of 4Sato et al. BMC Pulmonary Medicine          (2022) 22:191 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Availability of data and materials
All data are contained within the manuscript.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient’s wife to publish this 
case report and images because the patient had passed away.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Pulmonary Medicine, School of Medicine, Fukushima 
Medical University, 1 Hikarigaoka, Fukushima 960‑1295, Japan. 2 Department 
of Diagnostic Pathology, School of Medicine, Fukushima Medical University, 1 
Hikarigaoka, Fukushima 960‑1295, Japan. 

Received: 17 November 2021   Accepted: 27 April 2022

References
	1.	 Fujimoto M, Hamaguchi Y, Kaji K, Matsushita T, Ichimura Y, Kodera M, 

et al. Myositis-specific anti-155/140 autoantibodies target transcription 
intermediary factor 1 family proteins. Arthritis Rheum. 2012;64:513–22. 
https://​doi.​org/​10.​1002/​art.​33403.

	2.	 Best M, Molinari N, Chasset F, Vincent T, Cordel N, Bessis D. Use of anti-
transcriptional intermediary factor-1 gamma autoantibody in identifying 
adult dermatomyositis patients with cancer: a systematic review and 
meta-analysis. Acta Derm Venereol. 2019;99:256–62. https://​doi.​org/​10.​
2340/​00015​555-​3091.

	3.	 Targoff IN, Mamyrova G, Trieu EP, Perurena O, Koneru B, O’Hanlon TP, et al. 
A novel autoantibody to a 155-kd protein is associated with dermatomy-
ositis. Arthritis Rheum. 2006;54:3682–9. https://​doi.​org/​10.​1002/​art.​22164.

	4.	 Venturini L, You J, Standler M, Galien R, Lallemand V, Koken MH, et al. 
TIF1gamma, a novel member of the transcriptional intermediary factor 1 
family. Oncogene. 1999;18:1209–17. https://​doi.​org/​10.​1038/​sj.​onc.​12026​
55.

	5.	 Andrieux G, Fattet L, Le Borgne M, Rimokh R, Théret N. Dynamic regula-
tion of Tgf-B signaling by TIF1γ: a computational approach. PLoS ONE. 
2012;7:e33761. https://​doi.​org/​10.​1371/​journ​al.​pone.​00337​61.

	6.	 Xue J, Chen Y, Wu Y, Wang Z, Zhou A, Zhang S, et al. Tumour suppres-
sor TRIM33 targets nuclear β-catenin degradation. Nat Commun. 
2015;6:6156. https://​doi.​org/​10.​1038/​ncomm​s7156.

	7.	 Wang L, Yang H, Lei Z, Zhao J, Chen P, Li C, et al. Repression of TIF1γ by 
SOX2 promotes TGF-β-induced epithelial-mesenchymal transition in 
non-small-cell lung cancer. Oncogene. 2016;35:867–77. https://​doi.​org/​
10.​1038/​onc.​2015.​141.

	8.	 Hoshino K, Muro Y, Sugiura K, Tomita Y, Nakashima R, Mimori T. Anti-MDA5 
and anti-TIF1-gamma antibodies have clinical significance for patients 
with dermatomyositis. Rheumatology (Oxford). 2010;49:1726–33. https://​
doi.​org/​10.​1093/​rheum​atolo​gy/​keq153.

	9.	 Oldroyd A, Sergeant JC, New P, McHugh NJ, Betteridge Z, Lamb JA, 
et al. The temporal relationship between cancer and adult onset anti-
transcriptional intermediary factor 1 antibody-positive dermatomyositis. 
Rheumatology (Oxford). 2019;58:650–5. https://​doi.​org/​10.​1093/​rheum​
atolo​gy/​key357.

	10.	 Aritomi T, Kido T, Nakano K, Satoh Y, Noguchi S, Jotatsu T, et al. Small 
cell lung cancer patient with anti-transcriptional intermediary factor 1γ 
antibody who developed dermatomyositis after successful chemoradio-
therapy. Intern Med. 2019;58:427–31. https://​doi.​org/​10.​2169/​inter​nalme​
dicine.​1007-​18.

	11.	 Nakanishi Y, Yamaguchi K, Yoshida Y, Sakamoto S, Horimasu Y, 
Masuda T, et al. Coexisting TIF1γ-positive primary pulmonary 

lymphoepithelioma-like carcinoma and anti-TIF1γ antibody-positive 
dermatomyositis. Intern Med. 2020;59:2553–8. https://​doi.​org/​10.​2169/​
inter​nalme​dicine.​4702-​20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1002/art.33403
https://doi.org/10.2340/00015555-3091
https://doi.org/10.2340/00015555-3091
https://doi.org/10.1002/art.22164
https://doi.org/10.1038/sj.onc.1202655
https://doi.org/10.1038/sj.onc.1202655
https://doi.org/10.1371/journal.pone.0033761
https://doi.org/10.1038/ncomms7156
https://doi.org/10.1038/onc.2015.141
https://doi.org/10.1038/onc.2015.141
https://doi.org/10.1093/rheumatology/keq153
https://doi.org/10.1093/rheumatology/keq153
https://doi.org/10.1093/rheumatology/key357
https://doi.org/10.1093/rheumatology/key357
https://doi.org/10.2169/internalmedicine.1007-18
https://doi.org/10.2169/internalmedicine.1007-18
https://doi.org/10.2169/internalmedicine.4702-20
https://doi.org/10.2169/internalmedicine.4702-20

	Development of dermatomyositis after anti-transcriptional intermediary factor 1-γ antibody seroconversion during treatment for small cell lung cancer
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


